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MAGNIFICATION ERROR CORRECTION
METHOD FOR IMAGE FORMING
APPARATUS

BACKGROUND OF THE INVENTION

In an image forming apparatus, when taking a 100%
(life-size) copy, an image copied on a paper must be realized
at a 100% magnification with respect to a document.
However, a paper feeding speed and a drum circumferential
speed coincide with each other due to a part dispersion of a
carrier system, that is, a roller outer-diameter and a fixing
roller outer-diameter; for this reason, a magnification error
takes place. Moreover, in the case where there is no coin-
cidence in a speed of each unit due to dispersion between
oscillators of each motor control circuit, a magnification
error takes place. Therefore, in the conventional image
forming apparatus, the above 100% magnification is not
always realized, and in order to realize the 100%
magnification, a part accuracy of each unit must be strictly
set, and a correction (adjustment) must be made while
recognizing an actual copied image.

In a printer unit of a digital copying machine, a magni-
fication error in its main scanning and feed has been cor-
rected by varying a rotational speed of a polygonal motor
and a rotational speed of a photosensitive drum motor (a
paper feeding speed and a rotational speed of a photosen-
sitive drum). On the other hand, in a scanner unit, a
magnification error in its main scanning and feed has been
corrected by varying a rotational speed of a polygonal motor
and a scanner speed after a correction on the magnification
error of the printer unit is made.

Inherently, in the case of making a correction on a
magnification error in a main scanning direction, a lens
position of a scanner unit and/or printer unit must be
adjusted on the basis of an output signal of a CCD. However,
an adjustment of a lens system is very troublesome; for this
reason, the magnification error is corrected by a rotational
speed of the polygonal motor. Moreover, although it is
possible to correct the magnification error in a main scan-
ning direction by image processing, this correction is not
employed because there is the case where a disadvantage
such as “moire” takes place.

According to the conventional magnification error cor-
rection in the main scanning/feed direction, in the case of an
electronic sort using no finisher (in the case of image
rotation), or in the case where a paper set in a transverse
direction is run short out of a paper tray; for this reason, the
paper tray is changed over from a paper try in which a paper
is set in a longitudinal direction, the main scanning/feed
direction in reading is replaced with a feed/main scanning
direction in writing; as a result, a magnification error takes
place. In order to reduce this magnification error, Jpn. Pat.
Appln. KOKAI Publication No. 9-130582 has disclosed a
method for correcting a magnification error in a
longitudinal-transverse conversion. However, according to
this method, in addition to magnification error correction in
the feed and main scanning direction, each magnification
error in a case of longitudinal-transverse conversion must be
corrected.

BRIEF SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to
provide a magnification error correction method for an
image forming apparatus, which has no need of troublesome
processing in correction for an image magnification error in
the case of scanning a document and copying it, in addition
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to in the case of inputting a data from an external device and
forming an image using only printer unit, and in the case of
scanning the document by a scanner unit, and converting an
image main scanning/feed direction so as to form an image
by a printer unit.

In order to achieve the above object, according to one
aspect of the present invention, there is provided a magni-
fication error correction method comprising the steps of: a
first correction step of providing a first polygonal motor
correction value and a first drum motor correction value to
the polygonal motor and the photosensitive drum motor so
that an image formed by the printer unit has a desired
magnification, on the basis of the reference pattern data
provided from the reference pattern generating unit, and
storing these correction values in the memory; and a second
correction step of scanning a document, on which a prede-
termined pattern is printed, by the scanner unit, providing a
second polygonal motor correction value and a carriage
motor correction value to the polygonal motor and the
carriage motor so that an image printed using the printer unit
has a desired magnification, storing these correction values
in the memory, and providing the drum motor correction
value to the photosensitive drum motor.

In the case of inputting an image data from an external
device, and forming an image by the printer unit, the image
is formed using the first polygonal motor and drum motor
correction values.

In the case of scanning the document by the scanner unit,
and inverting the image main scanning and feed direction to
form the image by the printer unit, the image is formed using
the first polygonal motor and carriage motor correction
values and the second drum motor correction value calcu-
lated by using the first and second polygonal motor correc-
tion values and the first drum motor correction value.

The first and second polygonal motor correction values
are change rates of the rotational speeds of the polygonal
motor after the first and second correction steps are respec-
tively completed with respect to the initial value of the
rotational speed of the polygonal motor. The second drum
motor correction value is a value calculated by subtracting
a difference, obtained by subtracting the second polygonal
motor correction value from the first polygonal motor cor-
rection value, from the first polygonal motor correction
value.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIG. 1 is a diagram schematically showing a structure of
an image forming apparatus to which the present invention
is applied.

FIG. 2 is a block diagram showing a control system of the
image forming apparatus shown in FIG. 1.

FIGS. 3A and 3B are flowcharts to explain a magnifica-
tion error correction method according to the present inven-
tion.

FIG. 4 is a diagram showing test pattern data used in the
magnification error correction method according to the
present invention.

FIG. § is a diagram showing a test chart used in the
magnification error correction method according to the
present invention.

FIG. 6 is a flowchart to explain a magnification error
correction method according to the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

A magnification error correction method for an image
forming apparatus according to the present invention will be
described below with reference to the accompanying draw-
ings.
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FIG. 1 is a view schematically showing a structure of an
image forming apparatus to which the present invention is
applied. As shown in FIG. 1, the image forming apparatus is
composed of a scanner unit 30 and a printer unit 31. The
scanner units 30 includes first carriage 4 and second carriage
5 for document scanning, a carriage motor 6, a lens 24, a
CCD line sensor 25, and a reference pattern generating unit
7. On the other hand, the printer unit 31 includes a laser
control circuit 10, a laser drive circuit 11, a semiconductor
laser 26, a reflecting mirror 27, a polygonal mirror 28, a
polygonal motor 8, a photosensitive drum 1, a photosensi-
tive drum motor 3, and a fuser 2.

FIG. 2 is a block diagram showing a control system of the
image forming apparatus shown in FIG. 1. A control system
30 includes a pulse motor control circuit 33, a memory 32,
a clock generating circuit 34, a reference pattern generating
circuit 7 and a CPU 31 which synthetically controls the
image forming apparatus. The memory 32 is backed up by
a battery or the like, and stores rotational speed correction
values of various motors.

In the photosensitive drum motor 3 for driving the pho-
tosensitive drum 1 and the fuser 2 shown in FIG. 1 and the
polygonal motor for scanning a laser beam on the photo-
sensitive drum, it is possible to vary a rotational speed of
these motors by a clock generated by the clock generating
circuit 34. The carriage motor 6 drives the first and second
carriages 4 and 5 for document scanning to a feed direction,
and a feed speed of the carriage motor 6 is changed by
varying a pulse rate of a pulse output from a pulse motor
control circuit.

A control panel unit 23 includes a key input unit 21 and
a liquid crystal panel 22, and according to the control of
CPU 31, inputs a data from a user via the key input unit 21,
and then, displays the input data and other data by the liquid
crystal panel 22.

The laser control circuit 10 supplies a reference pattern
data 14 output from the reference pattern generating circuit
7 as a laser light emitting signal 12 to the laser driving circuit
11 on the basis of a synchronizing signal 13 output from a
laser unit 9. The laser driving circuit 11 drives a laser so that
an optimum laser beam is emitted according to the laser light
emitting signal 12 output from the laser control circuit 10.

Next, a magnification error correction method according
to the present invention will be described below with
reference to FIGS. 3A to 6. The magnification error correc-
tion is carried out when assembling a product in a factory or
when putting it to a locating place.

Correction on Printer Unit

First, a magnification error relative to only printer unit 31
is suitably corrected. In step S1, a main scanning direction
correction is made by correcting a rotational speed PP of the
polygonal motor 8, and a feed direction correction is made
by changing a rotational speed PD of the photosensitive
drum motor 1. In this case, the PP is the rotational speed
initial value of the polygonal motor 8, and the PD is the
rotational speed initial value of the photosensitive drum
motor 1. When changing the rotational speed of the polygo-
nal motor 8, a period of a horizontal synchronizing signal
varies; as a result, an image magnification of the feed
direction varies. For this reason, a correction of the polygo-
nal motor 8 is carried out before correction of the photo-
sensitive drum motor.

In step S2, a test pattern data having an accurate 10
mme-pitch lattice as shown in FIG. 4 is generated by the
reference pattern generating circuit 7, and then, is printed.
The pattern data is a reference data in magnification error
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correction, and substantially has no magnification error. A
main scanning direction length (distance) A of the printed
pattern is measured by a scale or the like (step S3), and then,
in accordance with an error, a proper correction value is
input by the control panel 23 (steps S5 and S6). In this case,
a rotational speed of the polygonal motor 8 has a change of
0.223% per correction one step value. In the case where a
value of the distance A is smaller than 200 mm, a correction
step value is a positive value; on the other hand, in the case
where the distance A value is larger than 200 mm, the
correction step value is a negative value. In order to simplify
the explanation, in this case, “0” is temporarily set as the
initial value of the correction value; however, in fact, other
values may be used.

The input correction value is stored in an area “Mpp” of
the correction value storing memory 32, and then, the
polygonal motor 8 is rotated according to a rotational speed
corresponding to a new correction value. Further, the 10 mm
lattice-like test pattern is again printed and then, is measured
by a scale. The steps S4 to S6 are repeated until the error
becomes least, and then, a final correction value Spp (step)
is obtained, and thereafter, the correction value Spp is
overwritten in the area “Mpp” of the correction value storing
memory 32 (step S8). The correction value Spp is set as a
first polygonal motor correction value.

A change rate Dpp of rotational speed after correction
with respect to the rotational speed initial value PP of the
polygonal motor is obtained by the following equation (1)
using the first polygonal motor correction value Spp.

Dpp=0.233xSpp/100 @

Thus, the polygonal motor 8 after correction is rotated at
a rotational speed PP' obtained by the following equation

@-

PP'=PP (1+Dpp) @

Subsequently, a rotational speed of the photosensitive
drum motor 3 is corrected. As described above, a feed
direction of the printed lattice-like test pattern is recognized
using the first polygonal motor correction value Spp and the
reference pattern generating circuit 7 (step S9). More
specifically, a distance B of the feed direction of the printed
lattice-like test pattern is measured by a scale, and then, in
accordance with an error, a proper correction value is input
using the control panel 23 (steps S11 and S12). In this case,
a rotational speed of the drum motor 8 has a change of
0.0315% per correction value one step. In the case where the
distance B is smaller than 200 mm, a correction step value
is a positive value; on the other hand, in the case where the
distance B value is larger than 200 mm, the correction step
value is a negative value.

The input correction value is stored in an area “Mpd” of
the correction value storing memory 32, and then, the
photosensitive drum 1 is rotated according to a rotational
speed corresponding to a new correction value. Further, the
10 mm lattice-like test pattern is again printed and then, is
measured by a scale. The steps S9 to S13 are repeated until
the error becomes least, and then, a final correction value
Spd (step) is obtained, and thereafter, the correction value
Spp is overwritten in the area “Mpd” of the correction value
storing memory 32 (step S8).

Correction on Scanner Unit

Next, a magnification error relative to only scanner unit
30 is properly corrected. In step S20 of FIG. 3B, in the
scanner unit 30, only feed direction magnification error is
properly corrected by changing a rotational speed of the
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carriage motor 6. A main scanning direction magnification
error is properly corrected according to matching with the
printer unit 31. More specifically, a correction on the main
scanning direction of the scanner unit 30 is carried out by
changing the rotational speed SP of the polygonal motor 8
of the printer unit 31. In this case, the initial value SP of the
polygonal motor 8 is PP' shown in the above equation (2),
and therefore, the first correction value Spp of the polygonal
motor is applied.

In the same manner as described above, when changing
the rotational speed of the polygonal motor, a period of a
horizontal synchronizing signal varies, and an image of the
feed direction varies; as a result, an image magnification of
the feed direction varies. For this reason, a correction of the
rotational speed of the polygonal motor 8 is carried out
before correction of the carriage motor.

First, a test chart having a printed pattern as shown in FIG.
5 is copied (step S21). A main scanning direction length A
of the printed pattern is measured by a scale or the like (step
S22), and then, in accordance with an error, a proper
correction value is input by the control panel 23 (steps S24
and S25). In this case, as described above, a rotational speed
of the polygonal motor 8 has a change of 0.223% per
correction one step value. In the case where a value of the
distance A is smaller than 200 mm, a correction step value
is increased; on the other hand, in the case where the
distance A value is larger than 200 mm, the correction step
value is decreased.

The input correction value is stored in an area “Msp” of
the correction value storing memory 32, and then, the
polygonal motor 8 is rotated according to a rotational speed
corresponding to a new correction value. Further, the test
chart is again copied, and then, is measured by a scale. The
steps S21 to S25 are repeated until the error becomes least,
and then, a final correction value Ssp (step) is obtained, and
thereafter, the correction value Ssp is overwritten in the area
“Msp” of the correction value storing memory 32 (step S27).
The correction value Ssp is set as a second polygonal motor
correction value.

A change rate Dsp of rotational speed after correction
with respect to the rotational speed initial value PP of the
polygonal motor shown in the above equation (2) is obtained
by the following equation (3) using the first polygonal motor
correction value Ssp.

Dsp=0.233xSsp/100 ®

Thus, the polygonal motor 8 after correction as scanner
unit is rotated at a rotational speed SP' obtained by the
following equation (4).

SP'=PP (1+Dsp) ©

Subsequently, a rotational speed of the carriage motor 7 is
corrected. First, a feed direction of the copied pattern is
recognized using the first polygonal motor corrected in steps
S20 to S27 and the test chart as shown in FIG. 5 (step S28).
More specifically, a distance B of the feed direction of the
copied pattern is measured by a scale, and then, in accor-
dance with an error, a proper correction value is input using
the control panel 23 (steps S30 and S31). In this case, a
rotational speed of the carriage motor 7 has a change of
0.0828% per correction value one step. In the case where the
distance B is smaller than 200 mm, a correction step value
is a positive value; on the other hand, in the case where the
distance B value is larger than 200 mm, the correction step
value is a negative value.

The input correction value is stored in an area “Msc” of
the correction value storing memory 32, and then, the
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photosensitive drum 1 is rotated according to a rotational
speed corresponding to a new correction value. Further, the
test chart is again copied, and then, is measured by a scale.
The steps S28 to S32 are repeated until the error becomes
least, and then, a final correction value Ssc (step) is obtained,
and thereafter, the correction value Ssc is overwritten in the
area “Msc” of the correction value storing memory 32 (step
S34).

When the CCD line sensor 25 scans a document image,
for example, in the case where there is an error in a position
of the lens 24 of FIG. 1, a main scanning direction magni-
fication error takes place in an image data output from the
CCD line sensor 25. In this case, the error is called as an
optical magnification error. By the optical magnification
error, a main scanning magnification error slightly differs in
the case where the test chart is printed using the reference
pattern generating unit 7 and in the case where the test chart
is scanned by the scanner unit 30 and then, is printed.

In the correction of FIG. 3A, the magnification error of the
printer unit 31 has been corrected. In the correction of FIG.
3B, the main scanning direction magnification error of the
scanner unit 30 has been corrected using the printer unit 31
having no magnification error. The correction degree coin-
cides with a difference between the first and second rota-
tional speeds of the polygonal motor (exactly, difference
between correction values).

Assuming that Sd is set as a difference between a correc-
tion value for compensating the main scanning direction
magnification error relative to only printer, that is, the first
polygonal motor correction value Spp and a correction value
for compensating the main scanning direction magnification
error relative to only scanner, that is, the second polygonal
motor correction value Ssp, the difference Sd is expressed by
the following equation (5).

Sd=Spp-Ssp O]

Thus, a value Dp showing the difference Sd by percentage

is expressed by the following equation (6).

DP=(Spp-Ssp)0.233(%) )
The above Dp is a value showing an optical magnification
error by percentage. More specifically, the rotational speed
of the polygonal motor 8 is corrected to (1+DP/100) times
in order to compensate the above optical magnification error.
Selection of Correction Values Corresponding to Various
Print Modes

Next, a selection method of different correction values of
various print modes will be described below with reference
to a flowchart shown in FIG. 6.

(1) In the case of using only printer unit 31 of the image
forming apparatus as a printer used for a personal computer
or the like and a printer for outputting a received document
of FAX, the correction values Spp and Spd obtained by the
correction of the printer unit shown in FIG. 3A are used (step
S42).

Polygonal motor correction value=Spp

Photosensitive drum motor correction value=Spd

(2) In the case of outputting a copy image using the
scanner unit 30 and the printer unit 31, the correction values
Spd obtained by the correction of the printer unit shown in
FIG. 3A and the correction values Scs and Sp corrected in
steps S9 to S15 of FIG. 3B are used (step S43).

Drum motor correction value=Spd

Polygonal motor correction value=Ssp

Carriage motor correction value=Ssc
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(3) In the case of converting a main scanning/feed direc-
tion of an image scanned by the scanner into a feed/main
scanning direction, and outputting the image (taking a copy),
the feed direction of the document image is correctly cap-
tured in the image memory (without magnification error) by
the carriage motor correction value Ssc shown in step S33 of
FIG. 3B. In the case of converting the scanning/feed direc-
tion of the scanned image having no magnification error, and
scanning the image to the main scanning direction on the
basis of the rotational speed of the polygonal motor, it is
possible to take a copy without magnification error using the
first polygonal motor correction value Spp shown in step S7
of FIG. 3A.

Moreover, in the case of converting the scanning/feed
direction of the image scanned by the scanner 30, and
outputting the image by the printer 31, when the value Spd
obtained in step S14 of FIG. 3A is used as a drum motor
correction value, there is the case where an output image is
greatly enlarged or shrunken to the feed direction. Because
the aforesaid optical magnification error is reflected in an
image formed on the photosensitive drum as a feed direction
magnification error.

According to the present invention, the optical magnifi-
cation error is compensated by correcting a rotation of the
photosensitive drum. In order to compensate the optical
magnification error by the rotational speed of the photosen-
sitive drum, the Sd of the above equation (5) is used for a
correction on the photosensitive drum. More specifically, a
difference between the first polygonal motor correction
value Spp and the polygonal motor correction value Ssp is
calculated in step S44, and then, an optical magnification
error Sd (step) is calculated.

Next, an error shown by a step value is converted into the
error DP (%) shown by percentage using the above equation
(6). In step S44, 0.223% is a change rate of the rotational
speed of the polygonal motor per one step. Further, the
DP(%) is converted into a correction step Sdp (step) of the
photosensitive drum motor. In step S44, 0.0315% is a
change rate of the rotational speed of the drum motor per one
step. Finally, a correction value Sdd (step) of the photosen-
sitive drum motor is calculated.

Thus, a correction value in the scanning/feed direction
conversion of the image scanned by the scanner is as follows
(step S45).

Polygonal motor correction value=Spp

Carriage motor correction value=Ssc

Drum motor correction value=Sdd

As is evident from the above description, according to the
present invention, the magnification error correction is car-
ried out by inputting a step value from the control panel of
the image forming apparatus, and not by making a trouble-
some correction on the lens position in the scanner unit.
Moreover, in a normally output image and in an image
output in longitudinal-transverse conversion, it is possible to
provide an image having no magnification error to a user
both in the main scanning direction and in the feed direction.

Although the initial value of each motor correction value
is set as “0” for convenience of explanation, in fact, the
initial value may any other values, and not “0”. For example,
the following values may be used as a correction range.

Correction range of polygonal motor: 114 to 142 step

(0.2230%/step)=+3%

Correction range of drum motor: 1 to 255 step (0.0315%/

step)=+4%

Correction range of scanner motor: 0 to 255 step

(0.0828%/step)=+1%
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Further, a correction value of each motor is as follows.

(1) Correction value of printer unit (employed in an
output by printer/FAX)

Photosensitive drum motor: 128

Polygonal motor: 128

(2) Correction value of scanner unit (employed when
outputting an image scanned by the scanner)

Photosensitive drum motor: 128

Carriage motor: 128

Polygonal motor: 128 => 128 — 123 = 5 (step)

5% 0.223 = 1.115(%)

the rotational speed of the
polygonal motor is made 1.115%

slower than printer correction.

(3) Correction value in normal copy

Polygonal motor: 128

Carriage motor: 128

Drum motor: 128

(4) Correction value in longitudinal-transverse conversion

copy
Polygonal motor: 128

Carriage motor: 128

Drum motor: 92 < the rotational speed of the
polygonal motor is converted
into a rotational speed of the
drum motor
1.115/0.0315 = 35 (step)

128 — 35 = 92 (step)

What is claimed is:

1. A magnification error correction method for an image

forming apparatus including:

a printer unit which includes: a photosensitive drum
motor which rotates a photosensitive drum having
scanned surface and which is capable of correcting its
rotational speed; and a polygonal motor which rotates
a polygonal mirror scanning on the scanned surface of
the photosensitive drum along a main scanning direc-
tion by a light beam, and which forms an image
corresponding to an input image data;

a scanner unit which provides an image data correspond-
ing to a document image and which includes: a line
sensor scanning a document along a main scanning
direction; and a carriage motor which drives a carriage
that scans the document along a feed direction and
which is capable of correcting its speed;

a control unit for inputting a motor correction value and
displaying the motor correction value;

a reference pattern generating unit for generating a ref-
erence pattern data; and

a memory for storing a correction value input by the
control unit, comprising the steps of:

a first correction step of providing a first polygonal motor
correction value and a first drum motor correction value
to the polygonal motor and the photosensitive drum
motor so that an image formed by the printer unit has
a desired magnification, on the basis of the reference
pattern data provided from the reference pattern gen-
erating unit, and storing these correction values in the
memory;
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a second correction step of scanning a document, on
which a predetermined pattern is printed, by the scan-
ner unit, providing a second polygonal motor correc-
tion value and a carriage motor correction value to the
polygonal motor and the carriage motor so that an
image printed using the printer unit has a desired
magnification, storing these correction values in the
memory, and providing the first drum motor correction
value to the photosensitive drum motor; and

astep of forming an image using the first polygonal motor
correction value, the carriage motor correction value
and a second drum motor correction value calculated
from the first and second polygonal motor correction
values and the first drum motor correction value in the
case of scanning a document by the scanner unit, and
forming an image by the printer unit in a state that a
main scanning/feed direction of the image is inverted.

2. The magnification error correction method according to
claim 1, wherein the first and second polygonal motor
correction values are change rates of rotational speeds of the
polygonal motor after completion of the first and second
correction steps respectively, with respect to the rotational
speed initial value of the polygonal motor, and the second
drum motor correction value is calculated using a difference
between the first and second polygonal motor correction
values and the first drum motor correction value.

3. The magnification error correction method according to
claim 1, wherein the first and second polygonal motor
correction values are change rates of rotational speeds of the
polygonal motor after completion of the first and second
correction steps respectively, with respect to the rotational
speed initial value of the polygonal motor, and the second
drum motor correction value is a value calculated by sub-
tracting a difference, obtained by subtracting the second
polygonal motor correction value from the first polygonal
motor correction value, from the first drum motor correction
value.

4. The magnification error correction method according to
claim 2, wherein the correction values are all expressed by
a step value, and a rotational speed of each motor varies at
a different predetermined change rate per step, and further,
the second drum motor correction value is calculated using
a difference between the first and second polygonal motor
correction values, the first drum motor correction value, and
a ratio of the change rates of the rotational speed of the
polygonal motor and the drum motor per step.

5. An image forming apparatus comprising:

a printer unit which includes: a photosensitive drum
motor which rotates a photosensitive drum having
scanned surface and is capable of correcting its rota-
tional speed; and a polygonal motor which rotates a
polygonal mirror scanning on the scanned surface of
the photosensitive drum along a main scanning direc-
tion by a light beam, and which forms an image
corresponding to an input image data;

a scanner unit which includes: a line sensor scanning a
document along a main scanning direction; and a
carriage motor which drives a carriage scanning the
document along a feed direction and is capable of
correcting its speed, and which provides an image data
corresponding to a document image;

a control unit for inputting a motor correction value and
displaying the motor correction value;
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a reference pattern generating unit for generating a ref-
erence pattern data;

a memory for storing a correction value input by the
control unit,

a first correction unit for providing a first polygonal motor
correction value and a first drum motor correction value
to the polygonal motor and the photosensitive drum
motor so that an image formed by the printer unit has
a desired magnification, on the basis of the reference
pattern data provided from the reference pattern gen-
erating unit, and storing these correction values in the
memory;

a second correction unit for scanning a document, on
which a predetermined pattern is printed, by the scan-
ner unit, providing a second polygonal motor correc-
tion value and a carriage motor correction value to the
polygonal motor and the carriage motor so that an
image printed using the printer unit has a desired
magnification, storing these correction values in the
memory, and providing the first drum motor correction
value to the photosensitive drum motor; and

a unit for forming an image using the first polygonal
motor correction value, the carriage motor correction
value and a second drum motor correction value cal-
culated from the first and second polygonal motor
correction values and the first drum motor correction
value in the case of scanning a document by the scanner
unit, and forming an image by the printer unit in a state
that a main scanning/feed direction of the image is
inverted.

6. The image forming apparatus according to claim 5,
wherein the first and second polygonal motor correction
values are change rates of rotational speeds of the polygonal
motor after completion of corrections of the first and second
correction units respectively, with respect to the rotational
speed initial value of the polygonal motor, and the second
drum motor correction value is calculated using a difference
between the first and second polygonal motor correction
values and the first drum motor correction value.

7. The image forming apparatus according to claim 5,
wherein the first and second polygonal motor correction
values are change rates of rotational speeds of the polygonal
motor after completion of corrections of the first and second
correction units respectively, with respect to the rotational
speed initial value of the polygonal motor, and the second
drum motor correction value is a value calculated by sub-
tracting a difference, obtained by subtracting the second
polygonal motor correction value from the first polygonal
motor correction value, from the first drum motor correction
value.

8. The image forming apparatus according to claim 6,
wherein the correction values are all expressed by a step
value, and a rotational speed of each motor varies at a
different predetermined change rate per step, and further, the
second drum motor correction value is calculated using a
difference between the first and second polygonal motor
correction values, the first drum motor correction value, and
a ratio of the change rates of the rotational speed of the
polygonal motor and the drum motor per step.
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